We develop a model of the absorption of vacancies and self-interstitial atoms by dislocation loops and associated phason defects in quasicrystals under irradiation. The capture eciency and the bias of the loop for radiation point defects are evaluated for variable loop sizes. Numerical calculation of these quantities is performed for comparison. It is shown that phason defects decrease the total bias of the dislocation loop in a quasicrystal.
Introduction
Physical phenomena in structural materials caused by irradiation are referred to as radiation damage [1] . Bombardment of solids by fast particles leads to the formation of radiation point defects the Frenkel pairs (vacancies and self-interstitials) in the bulk. Extended defects such as grain boundaries, dislocations, voids, etc.
act as the sinks for these point defects. The separation of uxes of vacancies and self-interstitial atoms between dierent sinks induces the majority of radiation eects.
The main mechanism for the ux separation is the dislocation bias arising due to the strong elastic interaction of self-interstitials with dislocations.
The inuence of irradiation on quasicrystals has not been studied extensively yet. However due to their specic structure one can assume that their behavior under irradiation would dier from that of periodic crystals.
Here we calculate the absorbing capacity of dislocation loops in quasicrystals and compare it with that in periodic crystals.
Analytical model
In a periodic crystal a growing dislocation loop encloses a perfect crystal. Thus the loop absorbs radiation point defects only on the dislocation line itself. Unlike periodic crystals, quasicrystals lack translational invariance. Hence shifting two parts of a quasicrystal leads to mismatches of the quasicrystalline lattice loosely called phasons. It has been experimentally observed that a dislocation moving in a quasicrystal trails a layer of phason defects in its wake [2] . The phason trail forms a phason wall that disperses in the bulk with increasing temperature. In view of this, we consider a simplied model of a circular dislocation loop under irradiation containing a phason disc inside which acts as a neutral sink. The temperature is presumed to be suciently low for the phason disc to be stable in the bulk. * corresponding author; e-mail: g.lavrova@kipt.kharkov.ua 
where ∇ 2 is the Laplacian, subject to the conditions
where R is the size of the sample,
∂ ∂n
is a normal derivative taken in the direction normal to the sink surface of the loop and phason disc S s , v n is the transfer velocity on the sink surface S s , C 1 is the concentration there, C 1 v n is the point defect ux density at the loop surface, D is the diusion coecient. We use the electrostatic analogy to this problem [4] to calculate the capture eciency of the sink for point defects, Z v,i :
where J is the total point defect ux on the sink surface. The concentration C is considered as the counterpart of the electrical potential and ∂C/∂n as the counterpart of the magnitude of the electric eld at the surface of a metal torus and metal disc. 
where r v 0 , r i 0 are the point defect capture radii for vacancies and self-interstitials, respectively.
The bias factor determines the swelling rate of a material under irradiation. The dislocation bias is dened as follows:
The dependences of the dislocation loop capture eciencies and the loop bias on loop radius (units of the The ux of point defects interacting with the stress eld of the dislocation is given by
where E is the interaction energy [6] of the dislocation loop with a point defect that is modeled by a dilation center.
The boundary condition at the external boundary of the sink-free region is given by Eq. (2). At the surface of the phason defect and at the dislocation core the point defect concentration is assumed to be zero (absorbing boundary condition).
The dierential Eq. (7) and the associated boundary conditions are transformed into a set of nite dierence equations, which are then solved by the modied Liebmann method [7] to nd the total ux J. These gures show that the capture eciency does not depend on the type of the material for small loop sizes.
That is due to the fact that the eective radius of elastic interaction with the point defect is greater than the dislocation loop radius for small loops. In other words such loops behave as three-dimensional sinks whose internal structure does not aect the total point defect ux. 
Conclusions
We have put forward a model of a dislocation loop enclosing a non-dispersing phason trail subjected to irradiation. We have found that the capture eciency of the dislocation loop for point defects in a quasicrystal is greater than that in a periodic crystal due to absorption of point defects by phasons. The bias of the dislocation loop in a quasicrystal is lower than that in a periodic crystal with the same material parameters because of the contribution of phason defects. The dierence in dislocation loop bias for periodic crystals and quasicrystals increases with the loop radius. We performed numerical calculations to support the analytical model. Quasicrystals are expected to be more resistant to swelling under irradiation.
